D
ental caries is not only the most common infectious disease of the oral cavity, but it is also the single most common chronic childhood disease (1, 2) . The onset and progression of caries are closely associated with internal defense factors, such as saliva, tooth surface morphology, and general health as well as a number of external factors, such as diet, oral hygiene, and fluoride availability (3) . Although this disease is very common, the underlying mechanisms of the variable susceptibility of children to caries have been the topic of interest in the field of dental research for decades.
Among various bacteriologic and nonbacteriologic criteria for identifying individuals at high risk for dental caries, salivary parameters are of significant relevance for assessing caries activity. It is generally accepted that whole saliva, secreted by the major and minor salivary glands, and its components are critical for the maintenance of the integrity of the teeth and oral soft tissues (4) . The main salivary parameters associated with an increased risk for caries are buffer capacity, cariogenic bacteria counts, pH, flow rate, and total protein content (5, 6) . In this regard, the knowledge of normal salivary composition, flow, and functional properties may permit a better assessment of dental caries susceptibility. Some studies have seemed to support the validity of a combined evaluation of the decayed, missing, and filled teeth (DMFT) index, pH, salivary flow, and buffer power of saliva in the prediction of caries (4, 7, 8) . However, salivary flow rate (SFR) is undoubtedly the most important single parameter because the cariostatic activity or efficacy of practically all other salivary parameters depends on the flow rate (9) .
Importantly, an adequate supply of saliva is critical to the preservation and maintenance of oral tissue. In this regard, decreased salivary secretion, which usually manifests with clinical findings such as xerostomia, has been noted to be closely associated with increased dental caries (10, 11) . Nevertheless, an overwhelming majority of children suffering from caries do not have clinical presentations involving the apparently subjective feeling of xerostomia. Although the measurement of stimulated salivary flow has been reported to be important only when it is greatly reduced, as occurs, for example, in xerostomy, the finding of an almost normal flow has not yet been found to be sufficient on its own for the diagnosis of carioreceptivity (8) . Conversely, normal values exhibit large biological variations and are difficult to define for all age groups and both genders (12, 13) . In this regard, little attention has been paid to the variability of normal salivary flow and function and its impact on dental health, although much has been written on the relationship between salivary hypofunction and caries (14) .
Color Doppler ultrasonography (CDUS) is a well-established technique for analyzing the vascularity of the salivary glands and for characterizing some pathologic conditions (15) . In animal models, a
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ORIGINAL ARTICLE
Assessment of dental caries risk in children based on color Doppler US and the changes in blood perfusion in the salivary glands during salivary stimulation PURPOSE To investigate in otherwise healthy children the association between the caries index, the stimulated salivary flow rate (SFR), and the spectral Doppler findings of the changes in blood perfusion in the salivary glands during the secretion of saliva.
MATERIALS AND METHODS
The study group consisted of 38 children with a mean age of 9.47±1.89 years. The caries index was calculated by determining the number of decayed, missing, and filled teeth. Groups A, B, and C represented subjects with low, moderate, and normal SFRs, respectively, calculated by obtaining chewing-stimulated whole saliva. All subjects were examined by color Doppler ultrasonography (CDUS) before and during secretory stimulation with lemon, by which maximum systolic velocity (MSV), pulsatility index (PI), resistive index (RI), and flow volume (FV) were calculated at the external carotid and facial arteries.
RESULTS
The differences for spectral indices obtained before and after stimulation were significantly different among Groups A, B, and C at the external carotid artery (P = 0.006 for delta MSV, P = 0.014 for delta PI, P < 0.001 for delta RI, and P = 0.022 for delta FV) and at the facial artery (P = 0.001 for delta MSV, P = 0.004 for delta PI, P < 0.001 for delta RI, and P < 0.001 for delta FV). In addition, significant correlations were calculated between the SFR and the aforementioned delta values. CONCLUSION CDUS enabled the evaluation of changes in blood perfusion in the salivary glands during salivary stimulation and may be a promising tool for the assessment of caries risk in children.
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Diagn Interv Radiol 2012; 18:239-247 (concomitant presence of primary and permanent teeth) or permanent. Caries was deter mined visually with optimal illumination of the oral cavity, in which the detection of an apparent carious cavity on visual inspection was defined as a caries lesion. The prevalence of caries was calculated by determining the number of decayed (d, D), missing (m, M), and filled (f, F) teeth (t, T). Notably, teeth that were lost because of trauma or exfoliation were excluded from the relevant calculation. Accordingly, the frequency of caries was assessed based on the DMFT score for permanent teeth and the dmft score for primary teeth, which were used to assess caries experience. For analysis, the subjects were divided into low and high caries risk groups (Group 1 and Group 2, respectively), based on the sum of the respective DMFT and dmft scores for the permanent and primary teeth. Group 1 consisted of 22 children with <5 for the combined DMFT and dmft scores. Group 2 consisted of 16 children with ≥5 for the combined DMFT and dmft scores. The reason for choosing a DMFT/dmft scores of 5 as the cut-off between the high and low groups was that the mean of the combined DMFT and dmft scores for the study group was 4.89±3.51.
The SFR was calculated by a skilled pediatric dentist (M.D.T.) by obtaining chewing-stimulated whole saliva, which was collected between 2 and 5 p.m. to minimize the effects of circadian variances (19) . The subjects were asked to refrain from eating, drinking, and performing oral hygiene procedures for two hours before the test. Seated in the dental chair, the subjects were allowed to relax for a few minutes. The subjects were then asked to chew on 1 g of unflavored paraffin wax for 6 min. After swallowing the saliva in the first minute, the subjects were instructed to spit the accumulated saliva periodically into a discard cup for the next five minutes. The SFR was then calculated from the collected saliva volume within a discarded syringe. The SFR results were expressed as mL/min). For analysis, SFRs were scored from 0 to 2:0 represented less than 0.7 mL/min; 1 represented from 0.7 to 0.9 mL/min; and 2 represented greater than 0.9 mL/min. Accordingly, Groups A (n=17), B (n=10), and C (n=11) were defined as subjects with SFR scores of 0, 1, and 2 representing low, moderate, and normal SFRs, respectively.
CDUS examinations were performed between 2 and 5 p.m. by an experienced radiologist (A.T.T.) who was blinded to the DMFT/dmft scores and SFRs of the subjects. For each examination, a CDUS scanner (Xario, Toshiba, Tokyo, Japan) equipped with a wide-band 5-12 MHz linear array transducer was used. All subjects were examined by CDUS before and during secretory stimulation with lemon, by which spectral waveform analysis was performed on the external carotid and facial arteries to assess the physiologic changes in blood inflow to the parotid and submandibular glands, respectively. Based on the fact that sonographic changes during salivary stimulation occur with similar features in all salivary glands (15) and that in a previous study no significant differences were detected between the right and left submandibular glands for the differences between prestimulation and poststimulation spectral Doppler indices (18) , only the arteries on the left side were examined. Each subject was examined in the supine position, with the neck hyperextended and the head turned slightly to the opposite side. The CDUS settings were adjusted dynamically to optimize visualization of the aforementioned arteries while avoiding artificial noise. For spectral waveform measurements, the Doppler angle was maintained at 60% or less. Salivary stimulation was performed by having the subjects suck on a slice of lemon and swallow the lemon juice after retaining it in the mouth for approximately 15 s. During the act of sucking, care was taken to limit as much as possible movements of the mouth and face that could disturb the examination. The transducer was held in the same position during the procedure. For each patient, two spectral traces, one before and one during lemon juice administration were recorded from the aforementioned arteries. In each subject, maximum systolic velocity (MSV), pulsatility index (PI), resistivity index (RI) and flow volume (FV) were automatically calculated by the ultrasonography machine by analysis of the velocity waveforms. Delta values for each of the above spectral parameters were defined as the difference between the relationship between changes in salivary gland arterial inflow and salivary secretion has been shown (16, 17) . Based on these studies, it is known that blood flow and cholinergic tone can influence salivary gland secretion. Moreover, it has been noted in physiological studies that intense hyperemia accompanies the secretion of saliva, with blood perfusion of the salivary glands increasing more than fivefold over the basal value of 0.1-0.6 mL/min (18) . In the current study, we aimed to define, for the first time in the pediatric population, the role of CDUS in the assessment of physiological changes in blood perfusion occurring in the salivary glands during the secretion of saliva. More importantly, we aimed to investigate the association in otherwise healthy children between the aforementioned sonographic changes and stimulated SFR and the DMFT index, which would be helpful in establishing a basis on which to develop a system for caries risk assessment. To the best of our knowledge, this is the first study that investigates the utility of a radiological method for the relevant assessment.
Materials and methods
Thirty-eight children (20 boys and 18 girls) with a mean age of 9.47±1.89 years (age range, 6-14 years) were recruited randomly from the patients referred for routine dental examinations. The exclusion criteria were oral mucosal alterations, upper respiratory tract infections, endocrine, pulmonary, renal, hepatic or autoimmune diseases, a history of vascular disease, and a history of treatment with any drug that could affect the vascular and/or salivary flow, such as diuretics or anti-histamines. The subjects and their parents were questioned regarding complaints associated with xerostomia, and none had such complaints. Informed consent was obtained from all parents to allow a dental examination, saliva collection and CDUS examination, after explaining the study protocol to the parent and child in detail. The study protocol was approved by the local institutional ethics committee.
Every child underwent an oral examination performed by a skilled pediatric dentist (M.T.) using a noninvasive technique (mouth mirror, dental probe, and cotton roll). The type of dentition was either mixed values calculated before and after the lemon stimulation.
Statistical analysis was performed with a commercially available software (Statistical Package for Social Sciences, version 15, SPSS Inc., Chicago, Illinois, USA). For descriptive statistics, median (inter quartile range [IQR]) values were calculated for skewed continuous data, and means ± standard deviations were determined for normally distributed variables, whereas percentage values were used for categorical data. For statistical analysis, the Mann-Whitney U test and Kruskal-Wallis test were used for determining the differences among the groups for skewed continuous data, and an independent samples ttest was used for normally-distributed variables, while a chi-square test was used for categorical data. Correlations between the values for the study variables were investigated by Pearson's or Spearman's correlation coefficient. Wilcoxon's signed ranks test or a paired t-test was used to test the significance of any change. A value of P < 0.05 was considered statistically significant.
Results
In Group 1, the numbers of subjects with SFR scores of 0, 1, and 2 were 11, 4, and 7, respectively. In Group 2, the numbers of subjects with the aforementioned scores were 6, 6, and 4, respectively. No significant differences were detected between Groups 1 and 2 for the number of subjects with respective SFR scores (P > 0.05). The mean SFR scores for the subjects in Group 1 and Group 2 were 0.81±0.42 and 0.69±0.30, respectively. No significant differences were detected between Group 1 and Group 2 for the mean SFR scores (P > 0.05). The numbers of subjects with low caries risk in Groups A, B, and C were 11, 4, and 7, respectively, whereas the numbers of the subjects with high caries in these groups were 6, 6, and 4, respectively. No significant differences were detected among Groups A, B, and C for the numbers of subjects with low and high caries risks (P > 0.05). Conversely, the mean combined dmft+DMFT scores for Groups A, B, and C were 4.18±2.24, 6.30±4.47, and 4.73±4.08 (P > 0.05), respectively. No significant differences were detected among Groups A, B, and C for the mean combined dmft+DMFT scores (P > 0.05). When Groups B and C were combined to represent subjects without low SFRs, no significant differences were detected between Group A and the combined Group B+C for the mean combined dmft+DMFT scores, which were 4.18±2.24 and 5.48±2.24, respectively (P > 0.05).
After the stimulation of salivary secretion, increases in MSV and FV, as well as decreases in PI and RI for the external carotid and facial arteries, which are waveform changes that are indicative of increased blood flow to the parotid and submandibular glands, respectively, were detected ( Fig. 1 and  2) . Changes in the above parameters were transient and tended to normalize within 15-20 s after the lemon juice was swallowed. The mean values for MSV, PI, RI, and FV, derived from the analysis of the waveforms obtained at the external carotid and facial arteries before and during the lemon stimulation, and the mean delta values for the aforementioned spectral parameters are given in Table 1 . Accordingly, the paired differences for the means of MSV, PI, RI, and FV at the external carotid and facial arteries showed statistically significant differences (P ≤ 0.001 for each). The median values in Groups 1 and 2 for the delta values of MSV, PI, RI, and FV at the external carotid and facial arteries are given in Table  2 . Accordingly, a statistically significant difference was detected between Groups 1 and 2 for the means of the delta PI values obtained at the external carotid artery (P = 0.012). Furthermore, the difference between Groups 1 and 2 for delta MSV at the external carotid artery was calculated to be marginally statistically significant (P = 0.051). The median values in Groups A, B, and C for the delta values of MSV, PI, RI, and FV at the external carotid and facial arteries are given in Table 3 , and Fig.  3 and 4 . Accordingly, the aforementioned delta values obtained at the external carotid artery were significantly different among Groups A, B, and C (P = 0.006 for delta MSV, P = 0.014 for delta PI, P < 0.001 for delta RI, and P = 0.022 for delta FV). Likewise, the aforementioned delta values obtained at the facial artery were significantly different among Groups A, B, and C (P = 0.001 for delta MSV, P = 0.004 for delta PI, P < 0.001 for delta RI, and P < 0.001 for delta FV).
Statistically significant correlations were calculated between the combined dmft and DMFT scores and delta values for MSV and PI, obtained at the external carotid artery (r=0.40, P = 0.014 and r=0.34, P = 0.04, respectively) (Figs. 5 and 6 ). Statistically significant correlations were calculated between the SFR values and delta values for MSV, PI, RI, and FV obtained at the external carotid artery (r=0.51, P = 0.001 for delta MSV, r=0.38, P = 0.018 for delta PI, r=0.76, P < 0.001 for delta RI and r=0.36, P = 0.026 for delta FV). Furthermore, statistically significant correlations were calculated between the SFR and delta values for MSV, PI, RI and FV obtained at the facial artery (r=0.65, P < 0.001 for delta MSV, r=0.59, P < 0.001 for delta PI, r=0.74, P < 0.001 for delta RI and r=0.70, P < 0001 for delta FV). Between the external carotid and facial arteries, the correlations for the delta values for MSV, PI, and RI values were also statistically significant (r=0.52, P = 0.001 for delta MSV, r=0.45, P = 0.005 for delta PI and r=0.76, P < 0.001 for delta RI).
Discussion
Dental caries is obviously still a major problem in children, and an improved approach to prevention and therapy is needed. In Turkey, the prevalence of 
to be 70%, 66%, and 70%, respectively, implying that large groups of children still suffer from extensive, untreated dental damage (20) . Caries management by risk assessment is now receiving considerable attention. In this regard, several studies have attempted to determine risk factors that can be reliably used to assess the level of risk of caries progression in individual patients. However, there is no definitive formula currently available for this risk assessment, although studies are still under way.
DMFT on its own does not determine with any degree of certainty the future caries index; it can label an individual as carioactive or evaluate his or her past "experience of caries". Conversely, increased caries experience may be associated with a reduced ability to produce saliva (13) . In the current study, the subjects with low DMFT scores had higher SFRs compared to those patients with high DMFT scores, although the difference was not statistically significant. One explanation for this finding may be that the aforementioned risk factors, other than SFR, might also have influenced the calculated caries risk. In addition, stimulated SFR, which contributes as much as 80% to 90% of the average daily salivary production (14) , is often selected as a parameter for testing salivary gland function due to its good reproducibility (21, 22) . Many years ago, Younger et al. (23) demonstrated that patients with caries had lower rates of stimulated saliva secretion, compared to healthy controls. In another study by Bardow et al. (24) , subjects with low unstimulated SFRs and high rates of tooth demineralization were shown to have low stimulated SFRs, with a significant correlation between the two rates. Taking into account these data, stimulated SFR was used to investigate the caries risk for the subjects included in the current study.
The determination of a normal range of SFRs may enable the identification and proper management of individuals with values outside this range. Specifically, the clinical hallmark of hyposalivation for stimulated saliva has been described as an SFR less than 0.70 mL/min (9, 25, 26) . However, salivary hypofunction is difficult to assess, and the establishment of standard values has been impaired, mainly because IQR, interquartile range; delta MSVP, difference for maximum systolic velocity at external carotid artery; delta PIP, difference for pulsatility index at external carotid artery; delta RIP, difference for resistive index at external carotid artery; delta FVP, difference for flow volume at external carotid artery; delta MSVS, difference for maximum systolic velocity at facial artery; delta PIS, difference for pulsatility index at facial artery; delta RIS, difference for resistive index at facial artery; delta FVS, difference flow volume at facial artery. IQR, interquartile range; delta MSVP, difference for maximum systolic velocity at external carotid artery; delta PIP, difference for pulsatility index at external carotid artery; delta RIP, difference for resistive index at external carotid artery; delta FVP, difference for flow volume at external carotid artery; delta MSVS, difference for maximum systolic velocity at facial artery; delta PIS, difference for pulsatility index at facial artery; delta RIS, difference for resistive index at facial artery; delta FVS, difference flow volume at facial artery.
of the large variability in SFRs within and among individuals (14) . Recently, a variation of 27%-44% was reported to be present for SFRs over time (27) . Accordingly, a 45% range in stimulated parotid and submandibular SFRs was noted to be a normal variation, and values less than 45% were suggested to define salivary hypofunction (27) . Therefore, the diagnosis and assessment of salivary hypofunction are relatively subjective, unless an individual base record of salivary flow has been established (14) . It is evident that the aforementioned literature's data limit the utility of SFR as a screening tool for the prediction of caries risk. In another study by Bardow et al. (24) , subjects with low unstimulated SFRs and high rates of tooth demineralization were shown to have low stimulated SFRs, with a significant correlation between the two rates. Nevertheless, the authors also noted that the patients with normal SFRs, in addition to those with hyposalivation, had tooth demineralization rates greater than the mean mineral loss level calculated for all subjects included in the study, implying that hyposalivation is not a requirement for the development of tooth demineralization and/or caries (24) . Furthermore, 48% of the subjects with a moderate or normal SFR in the current study were in the high caries risk group, with a mean DMFT score of 5.48, which was greater than the mean DMFT score of 4.89 calculated for the whole study group. The latter finding also confirmed that hyposalivation was not required for the development of caries, implying that a more reliable diagnostic tool is required for the assessment of caries risk. Other limitations on the use of SFR for this purpose include the requirement for full co-operation of the child, who has to sit still for quite some time, the possible impact of increases or decreases in mastication on saliva output, the tedious and invasive nature of the technique used for the collection of saliva from individual glands and the challenging nature of measuring SFR in young or physically or mentally handicapped children (28) (29) (30) . Therefore, no currently available test is sufficiently specific and sensitive for the assessment of caries risk based on the examination of the saliva samples alone.
Conversely, the association between the vascular supply and functional activity of the salivary glands has been an attractive focus of research. Most recently, Stamers et al. (31) proposed an appropriate experimental model for the investigation of ischemic diseases of the salivary glands and investigated the functional activity of the salivary glands in reduced and restored arterial flow conditions. The functional activity of rabbit salivary glands after ligature of the common carotid artery was strongly depressed, and it was concluded that the arterial blood supply played an important role in the functional activity of the salivary glands. In a similar fashion, a reduction in submandibular blood flow was found to be associated with a decreased flow of saliva (32, 33) . In other animal studies, the flow of saliva was found to be related linearly to blood flow to the submandibular gland (34, 35) . The data from the literature above suggest that imaging tools relying on the quantitative assessment of the vascular supply of the salivary glands may have a role in clarifying the pathophysiology of various clinical situations associated with aberrations in saliva production.
US is usually the initial imaging study used for the diagnostic evaluation of salivary glands in children, given that most of these lesions are benign and are shown clearly on US (36) . CDUS is a non-invasive technique that has proved useful in detecting blood vessel wall abnormalities and measuring blood flow velocity in many pathological states (18) . Although the salivary glands have a rich and complex vasculature and intense hyperemic responses are associated with the secretion of saliva, little attention has been paid to CDUS in this field, and reports on the functional imaging of the salivary glands are scarce. During CDUS examinations, maximal stimulation of salivation can be elicited by lemon juice, resulting in dramatic vascular changes (15, 18) . Specifically, a marked increase in color signals and the development of aliasing artifacts within the vessels, due to increasing flow velocities, occur abruptly on administration of lemon. Such physiological changes can also be detected by spectral analysis, with a decrease in RI and a marked increase in PSV. In addition to similar results obtained for these two spectral parameters, a decrease in PI and an increase in FV were detected in the current study, as expected.
In a previous study, the arterial and venous flow to the submandibular gland increased markedly in response to secretory stimulation by lemon juice in normal subjects (37) . Notably, the secretory and vasodilatory responses to gustatory stimulation are mainly mediated by nervous reflex mechanisms (38, 39) . However, there has been controversy regarding the direct relationship between secretion and blood flow without nervous intervention (38) (39) (40) . In another study conducted on a group of healthy volunteers, in which the changes in blood flow to the submandibular gland were compared to salivary secretion after stimulation with a slice of lemon, the prestimulation and poststimulation arterial blood flows were evaluated with high-frequency CDUS and spectral analysis; the color signals and velocities increased, and the PI decreased after stimulation (41) . Based on the close correlation between the increase in minimum velocity and that of salivary secretion, the authors concluded that CDUS is useful in analyzing changes in blood flow to the submandibular gland caused by gustatory stimulation (41) . Contrary to the current study, in which the poststimulatory differences for MSV, PI, RI, and FV for the submandibular vascular supply showed markedly significant correlations with the SFR, the authors of the above cited study noted a significant correlation only between the minimum velocity and the difference in SFR induced by lemon stimulation.
The difference between the findings of the two studies can be attributed to the different methods applied to saliva collection, the improvements in US technology over time and the different age groups of the subjects. More importantly, the major methodological difference between the two studies was that only the submandibular gland was examined by the authors of that study, whereas the current study was based on examination of the parotid gland as well.
Notably, the submandibular glands, with a percentage of 65%, are the major contributors to resting unstimulated saliva, whereas high stimulated flow rates drastically change the percentage contributions from each gland, with the parotid contributing more than 50% of total salivary secretions (42) . We think that the incorporation of an evaluation for the parotid component of whole saliva secretion and the vascular supply to the parotid gland, rather than relying solely on the evaluation of the submandibular gland, would improve the results of the diagnostic utility of CDUS. The aforementioned correlations, confirming the association between spectral Doppler parameters and SFR, are supported by the significant differences in the mean values of relevant spectral parameters among different SFR groups. Finally, the significant correlations between the combined dmft and DMFT scores and delta values for MSV and PI obtained at the external carotid artery, as well as the significant differences between the low and high caries risk groups for the same parameters obtained at the same location, could be directly used for demonstrating the association between caries risk and spectral parameters. Nevertheless, a relatively lower degree of significance for the aforementioned correlations of MSV and PI, as well the paucity of the number of spectral parameters shown to have significant correlations with SFR, suggests that interaction with other risk factors that might have an impact on spectral waveforms should also be considered to accurately predict caries occurence. Moreover, the presence of subjects with overlapping values for the spectral indices and the relevant delta values still presents a limitation to the appropriate interpretation of the findings and their use in clinical practice.
CDUS can be regarded as an alternative tool for caries risk assessment, not only for otherwise healthy children, but also for those children with defective salivary secretion due to various chronic inflammatory diseases that affect the pediatric population. In a study of patients with Sjögren's syndrome, the facial arteries of healthy controls at rest exhibited a biphasic waveform characterized by a high systolic peak and a prominent second peak of compliance that were followed by low diastolic flow; these participants responded to stimulation of salivary secretion by decreasing RI and PI, representing increased blood flow to the submandibular gland (43) . In contrast, the waveform of patients with Sjögren's syndrome was more uniform compared with the healthy controls, substantiated by decreased resistive and pulsatility indices and suggesting a hyperemic state of the downstream vascular bed. The facial artery of patients with Sjögren's syndrome responded insufficiently to the stimulation, with the magnitude of changes in RI and PI being significantly less than that of the controls (43) . The authors concluded that blood inflow responses to secretory stimulation may be defective in the salivary glands of patients with Sjögren's syndrome (43) . In another study of patients with Sjögren's syndrome, of the CDUS parameters, only PSV was influenced by the degree of chronic inflammation, suggesting that PSV, rather than RI, may reflect the vascular changes that occur in salivary glands during the course of autoimmune diseases, such as Sjögren's syndrome (18) . Similarly, the sonographic changes in Sjögren's syndrome were reported by Gritzmann et al. (44) to be correlated with histological destruction, and stimulation-induced hyperemia was noted to be impaired in fibrotic cases, contrary to the hypervascularization detected by CDUS in acute forms. In this regard, the mean values and poststimulatory differences of the spectral indices calculated in the current study may be regarded as reference values for future studies focusing on the evaluation of the involvement of the salivary glands in various systemic or autoimmune diseases.
Based on the findings of the current study, we think that the results of the current investigation may provide a basis on which to develop a system for conducting an early diagnosis of carioreceptivity, which may be particularly helpful in implementing caries prevention in the pediatric population. However, future research focusing on the correlation between spectral Doppler parameters and caries risk factors other than DMFT is required.
In conclusion, we suggest that CDUS, non-invasively enabling the evaluation of changes in blood perfusion in the salivary glands during salivary stimulation, is a promising tool for the assessment of caries risk in children.
